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(57) [Abstract] 

[Objective] Rapid discharge characteristic with low te 
mperature offer of nonaqueous electrolyte solution 
battery which it can improve isdesignated as objective. 

[Constitution] Aforementioned solute, designates that 
it is a blended solute of at least 1 kindand LiCF3S03 
which are chosen from LiNfCF3S02)2 and Li N(C2 F5 
S02)2 and theLi C(CF3 S02)3 as feauire in 
nonaqueous electrolyte solution battery which has 
nonaqueous electrolyte solution which consists ofthe 
negative electrode and positive electrode and solvent 
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[Claim(s)] 

[Claim I] In nonaqueous electrolyte solution battery 
which has nonaqueous electrolyte solution which 
consists of negative electrode and the positive 
electrode and solvent and solute, aforementioned 
solute, nonaqueous electrolyte solution battery which 
designates that it is a blended solure of at least 1 kind 
and L1CF3SO3 whichare chosen trom LiN(CF3S02)2 
and Li N(C2 F5 S0:)2 and Li C(CF3 S02)3 as feature. 
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[Claim 2] Aforementioned solute, nonaqueous electrol 
yte solution banery which is stated in Claim 1 
whichdesign?.Les [hat it is a blended soiuie of 
LiN(CF3Sb2)2 and LiCF3S03 as feature. 

[Claim 3] Nonaqueous electrolyte solution battery w 
hich is stated in Claim 2 which designates that mole 
ratioof aforementioned blended solute is [ 
LiN(CF3S02)2 / LiCF3S03 ] =10/90 to 60/40 as 
feature. 
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[Claim 4] Aforementioned solute, nonaqueous electrol 
yte solution battery which is stated in Claim 1 
whichdesignates that it is a blended solute of Li N(C2 
F5 S02)2 and LiCF3S03 as feature. 

.7.'>;5S<7D^;uht/)< [LiN{C2F 5302)2/1 1 [Claim 5] Nonaqueous electrolyte solution battery w 
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hich is stated in Claim 4 which designates that mole 
ratioof aforementioned blended solute is [ Li N(C2 F5 
502)2/ LiCF3S03 ] =10/90 to 60/40 as feature. 

[Claim 6] Nonaqueous electrolyte solution battery w 
hich is stated in Claim 5 which designates that mole 
ratioof aforementioned blended solute is [ Li N(C2 F5 
502)2/ LiCF3S03 ] =10/90 to 40/60 as feature. 

[Claim 7] Aforementioned solute, nonaqueous electrol 
yte solution battery which is stated in Claim 1 
whichdesignates that it is a blended solute of Li 
C(CF3 502)3 and LiCF3S03 as feature. 

[Claim 8] Nonaqueous electrolyte solution battery w 
hich is stated in Claim 7 which designates that mole 
ratioof aforementioned blended solute is [ Li C(CF3 
802)3/ LiCF3S03 ] =10/90 to 60/40 as feature. 

[Claim 9] Nonaqueous electrolyte solution battery w 
hich is stated in Claim 8 which designates that mole 
ratioof aforementioned blended solute is [ Li C(CF3 
502)3/ LiCF3503 ] =10/90 to 40/60 as feature. 

[Claim 10] Nonaqueous electrolyte solution battery 
which is stated in Claim 1 to 9 any which designates 
that theaforementioned solvent is mixed solvent of 
carbonate ester and ether of thelow viscosity as feature. 



[Claim 1 1] Nonaqueous electrolyte solution battery 
which is stated in Claim 10 which designates that it is 
aat least 1 kind where aforementioned carbonate ester is 
chosen from propylene carbonate , the ethylene 
carbonate , butylene carbonate , dimethyl carbonate 
and diethyl carbonate as feature. 

[Claim 12] Nonaqueous electrolyte solution battery 
which is stated in Claim 10 which designates that it is 
aat least 1 kind where ether of aforementioned low 
viscosity is chosen from thel , 2-di methoxy ethane , 1 , 
2-di ethoxy ethane and 1,3-dioxolane as feature. 

[Claim 13] Nonaqueous electrolyte solution battery 
which is stated in Claim 1 to 12 any which designates 
that theaforementioned solvent is ethylene carbonate 
and butylene carbonate and 1, 2-di methoxy ethane 
asfeature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regar 
ds improvement of especially nonaqueous electrolyte 
solution in nonaqueous electrolyte solution 
batterywhich has nonaqueous electrolyte solution 
which consists of negative electrode and positive 
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electrode and the solvent and solute. 
[0002] 

[Prior Art] Recently, nonaqueous electrolyte solution 
battery was ideal from fact that it possesses the high 
voltage and high energy density, as power supply of 
vanous electronic equipment. 

[0003] ethylene carbonate (EC), propylene carbonate ( 
PC), butylene carbonate (BC) or other high dielectric 
constant solvent and 1 , 2-di methoxy ethane (DME) 
or other low viscosity solvent mixing as solventwhich 
is used as electrolyte solution of battery of this kind, it 
is used, theelectrolyte solution of high electrical 
conductivity is developed by these mixed solvent . 

[0004] In addition, as for electrical conductivity of ele 
ctrolyte solution, it is informed that itimproves largely 
by kinds of solute which is used. Therefore, electrical 
conductivity of electrolyte solution in order to 
improve, degree of dissociation islarge, solute where 
ionic radius is small is used. 

[0005] Among this solute, solubility is high, especiall 
y LiCF3S03 is well usedin reason that discharge 
property at time of low temperature is superior. But, 
when LiCF3S03 is used as solute, problem that 
occurs the degree of dissociation becomes small, 
because electrode reaction rate becomes small, 
discharge capacity in the room temperature small. 

[0006] Depending, high discharge property in room te 
mperature in order to improve, LiPF6 etcis effective. 
Because as for L1PF6 or other solute, degree of 
dissociation is high, electrode reaction rate of when 
discharging isiarge. it is superior in high discharge 
property. But, as for LiPF6 or other solute because 
solute precipitates due to factthat solubility decreases 
at time of low temperature, with interaction ofthe 
solvent., there was a problem that discharge property 
decreases. 
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[0007] Then, above-mentioned problem is solved, for i 
mproving high discharge property andthe low 
temperature discharge property, using blended solute 
of LiCF3S03 and LiBF4 is disclosed inthe Japan 
Unexamined Patent Publication Showa 59 - 35365 
disclosure . 
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[0008] But, discharge property of high rate at time of 1 
ow temperature was not somethingwhich it is satisfied 
even with above-mentioned blended solute. 

[0009] 

[Problems to be Solved by the Invention] This inventi 
on in order to solve above-mentioned problem, is 
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somethingwhich offers nonaqueous electrolyte 
solution battery where rapid discharge characteristic in 
low temperature is superior byusing blended solute of 
1 kind which is chosen from LiCF3S03 and the 
LiN(CF3S02)2 , Li N(C2 F5 S02)2 and Li C(CF3 
S02)3. 
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[0010] 

[Means to Solve the Problems] As for this invention, af 
orementioned solute, designates that it is ablended 
solute of at least I kind and LiCF3S03 which are 
chosen from LiN(CF3S02)2 andthe Li N(C2 F5 S02)2 
and Li C(CF3 S02)3 as feature in nonaqueous 
electrolyte solution battery which has nonaqueous 
electrolyte solutionwhich consists of negative 
electrode and positive electrode and solvent and 
solute. 
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[00 11] As solute, with LiN(CF3S02)2 , Li N(C2 F5 S 
02)2 and Li C(CF3 S02)3 alone, solvent andthe 
interaction are caused, because solubility decreases in 
low temperature, the solute precipitates, discharge 
property with low temperature decreases. But, As for 
decrease of solubility in low temperature when you 
compare to theLiPF6, very small, Namely, because it is 
dissolving very well in comparison with the LiPF6 , 
when it makes blended solute of LiCF3SOJ, degree of 
dissociation of LiCF3S03 itself islow, but because 
solubility for electrolyte solution is high, solute of the 
both having synergistic effect, you control 
precipitation with low temperatureof blended solute, 
you can think of rapid discharge characteristic with 
low temperature that it canimprove. 
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[0012] In addition, it designates that it is a blended sol 
ute of LiN(CF3S02)2 and theLiCF3S03 as 
aforementioned solute, as feature. Furthermore, above- 
mentioned effect is more shown when mole ratio ofthis 
blended solute is 10/90 to 60/40. 

[0013] Regulating in this kind of range, when mole ra 
tio exceeds 60/40, toreceive influence of 
LiN(CF3S02)2 largely, because discharge capacity 
with the low temperature decreases. In addition 
because, when it is xmder 10/90, to receive 
theinfluence of LiCF3S03, discharge capacity in 
room temperature decreases. 
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[0014] In addition, it designates that it is a blended sol 
ute of Li N(C2 Fs S02)2 and theLiCF3S03 as 
aforementioned solute, as feature. Furthemiore, mole 
ratio of this blended solute, above-mentioned effect is 
moreshown when it is a range of 10/90 to 60/40. 
Range of especially 10/90 to 40/60 is desirable. 
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[0015] Regulating in this kind of range, when mole ra 
tio exceeds 60/40, toreceive influence of Li N(C2 F5 
S02)2 largely, because discharge capacity with the low 
temperature decreases. In addition because, when mole 
ratio is under 10/90, to receive theinfluence of 
LiCF3S03, discharge capacity in room temperature 
decreases. 

[0016] In addition, it designates that it is a blended sol 
ute of Li C(CF3 S02)3 and theLiCF3S03 as 
aforementioned solute, as feature. Furthermore, mole 
ratio of this blended solute, above-mentioned effect is 
moreshown when it is a range of 10/90 to 60/40. 
Range of especially 10/90 to 40/60 is desirable. 

[0017] Regulating in this kind of range, when mole ra 
tio exceeds 60/40, toreceive influence of Li C(CF3 
S02)3 largely, because discharge capacity with the low 
temperature decreases. In addition because, when mole 
ratio is under 10/90, to receive theinfluence of 
LiCF3S03, discharge capacity in room temperature 
decreases. 

[0018] In addition, it designates that aforementioned s 
olvent is mixed solventof carbonate ester and ether of 
low viscosity as feature. As carbonate ester, it is a at 
least 1 kind which is chosen from PC . EC ,the BC , 
dimethvl carbonate (DMC) and diethyl carbonate 
(DEC), it is a at least 1 kind which is chosen fromthe 
DME, 1 , 2-di ethoxy ethane (DEE) and 1,3- 
dioxolane (DOXL) as ether of low viscosity. With 
selection of this kind of solvent, be able to control 
thedecrease of electrical conductivity, in addition, you 
can control also decreaseof battery property with 
viscosity increase at time of low temperature. 

[0019] Be able to acquire sufficient electrical conductiv 
ity and viscosity among selections of theabove- 
mentioned solvent, with solvent of three components 
type of especiallyEC and BC and DME, regarding low 
temperature, effect of the this invention can be shown 
more. 

[0020] 

[Embodiment of Invention] Embodiment of this inventi 
on, on basis of Figure 1, you explain belowthe . 

[0021] Figure 1 is cross section of nonaqueous electrol 
yte solution battery of this invention, nonaqueous 
electrolyte solution battery has with coil electrode 
body and opening side insulating sheet 7 which has 
been arranged inthe upper surface of coil electrode 
body and has been arranged in bottom surface of coil 
electrode bodythe bottom side insulating sheet 5 
which have been inserted in battery case 4 and this 
baiteo' ^ase 4 of fhe cylinder. Furthermore, spot weld 
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it does negative electrode collector 6 in can bottom of 
battery case 4,the positive electrode collector 9 spot 
weld has done in bottom of sealed body 8. And, 
pouring liquid it does nonaqueous electrolyte solution 
which consists of solvent and thesolute inside battery 
case 4, through insulating packing to open end of 
battery case 4,it caulks sealed body 8 and locks and 
closes airtight. 

[0022] Here, above-mentioned coil electrode body, po 
sitive electrode plate 1 and negative electrode plate 2, 
through the separator 3, is something which is wound 
in coil. It is something where positive electrode plate 
1 , as active substance mixes with fluororesin andthe 
water at predetermined ratio as graphite and adhesive 
as manganese dioxide andand conductor makes slurry, 
coating does this slurry in extract bread i^i 1 of 
stainless steel, rolling , cuts off and dries with roll. 
Furthermore, one part of positive electrode it peels off 
and spot weld doesthe positive electrode collector 8 of 
stainless steel, negative electrode plate 2 is something 
which cuts off lithium metal in predetermined 
dimension. Furthermore, negative electrode collector 6 
which consists of nickel derived sheet inthe negative 
electrode plate 2 pressure bonding is done. 

[0023] In addition, with mixed solvent where EC and 
BC and theDME with volume ratio are mixed at ratio of 
10:10:80, mole ratio of the LiN(CF3S02)2 / 
LiCF3S03 0.65 mole/liter used blended solute of 
30/70 to solute , in solvent of nonaqueous 
electrolyte solution. Furthermore range of 0.3 to 1.5 
mole/liter is appropriate as thequantity of blended 
solute. 
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[0024] 

[Working Exaniple(s)] [Working Example 1] As Worki 
ng Example 1 , battery of structure which is shown in 
embodiment wasused. 

[0025] Nonaqueous electrolyte solution battery which 
it produces in this way, is designated as this 
invention battery A 1 . 

[0026] [Working Example 2] As solute, other than mol 
e ratio of Li N(C2 Fs 802)2/ LiCF3S03 makes 30/70, 
thebattery was produced in same way as Working 
Example 1. 

[0027] Nonaqueous electrolyte solution battery which 
it produces in this way, is designated as this 
invention battery Bl. 

[0028] [Working Example 3] As solute, other than mol 
e ratio of Li C(CF3 502)3/ LiCF3S03 makes 30/70, 
thebattery was produced in same way as Working 
Example I. 
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[0029] Nonaqueous electrolyte solution battery which 
it produces in this way, is designated as this 
invention battery C 1 . 

[0030] [Comparative Example 1] Other than designatin 
g solute as alone (0.65 mole/liter) of LiCF3S03, 
batterywas produced in same way as Working 
Example 1. 

[0031] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery XI. 

[0032] [Comparative Example 2] Other than designatin 
g solute as aione (0.65 mole/liter) of LiN(CF3S02)2, 
batterywas produced in same way as Working 
Example 1. 

[0033] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X2. 

[0034] [Comparative Example 3] As solute, other than 
mole ratio of LiN(CF3S02)2 / LiPF6 makes blended 
solute of the30/70, battery was produced in same way 
as Working Example 1 . 

[0035] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X3. 

[0036] [Comparative Example 4] As solute, other than 
mole ratio of LiN(CF3S02)2 / LiBF4 makes blended 
solute of the30/70, battery was produced in same way 
as Working Example 1 . 

[0037] This way nonaqueous eiectrol>te solution batte 
ry which is produced, is designated as comparison 
battery X4. 

[0038] [Comparative Example 5] As solute, other than 
mole ratio of LiPF6 / LiCF3S03 makes blended solute 
of the30/70, battery was produced in same way as 
Working Example 1 . 

[0039] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X5. 

[0040] [Comparative Example 6] As solute, other than 
mole ratio of LiBF4 / LiCF3S03 makes blended solute 
of the30/70, battery was produced in same way as 
Working Example 1. 

[0041] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X6. 
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[0 0 4 2] [S» 1 ] ±I2:$:^B^S.^AK 8K Clfit;ttl5S 



[00 4 3] l^-h1Af^^m<DU^&mt. 1.2A(0te 



[0 0 4 4] 
[SI] 



[0042] [Experiment 1] Above-mentioned this invention 
battery A 1 , room temperature of B 1 , C 1 and 
thecomparison battery XI to X6 and rapid discharge 
test of characteristics with low temperature were done. 
Result is shown in Table 1 . 

[0043] Furthermore test condition of rapid discharge ch 
aracteristic, until battery voltage reaches to the 1.3 V 
due to consecutive discharge ( pulse discharge ) that, 
3 second afterletting flow discharge current of 1 .2A, 7 
second stoppage does, designated thecapacity as 
discharge capacity. 

[0044] 

[Table 1] 









TJi 




(23t:) 






i.iN(CF,Sa,), 
LiCFjSO, 


3 0 
7 0 


7 8 8 


5 0 3 




LiNCCjFjSOp, 
LiCFjSOj 


3 0 
7 0 


7 8 0 


4 80 




LiC(CF3Sap3 
LiCFjSOj 


3 0 
7 0 


7 8 8 


480 




LiNCCFaSa,), 


1 0 0 


7 9 0 


38 


! 


LiCF,SO, 


1 0 0 


7 4 0 


400 




LiN(CH3S0,), 


3 0 

7 0 


7 9 8 


0 




LiBF, 


3 0 
70 


7 9 5 


0 


iti&mm X5 


l.iPF, 
LiCFjSOj 


3 0 
7 0 


7 9 3 


2 5 




LiBF, 
LiCF,SO, 


3 0 
7 0 


7 6 0 


3 5 0 



[0 0 4 5] m^t^^^^^f3^^^X5iz^ ^nmit^AU BK C 



[0 0 4 6] fsa-ccDScassfcoiNr, bi. 



[0045] As been clear from Table 1 , as for this inventio 
n battery Al, Bl and theCl rapid discharge 
characteristic with low temperature (- 20 **C), it 
understands that especially it issuperior in comparison 
with other comparison battery , 

[0046] With low temperature as for this invention batt 
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Cni-tn'fti.503(nAh. 480inAh, 480inAhtl^5||L?»|zail^ttaS 



[0 0 4 7] Cttlz^^tLT, iSa<h LTLiCF3S03i|ia<;)Jt«a 
^feX2T*$;lSj-S§S(i400inAhr'fcy , LiCF3S03i:. LIP 

Ul'ZtfJ1&f}^h. $bll, LiN(CF3S02)2i:. LiPFg, LIBF^i: 



ery Al, Bl and CI therespective 503 mAh , extremely 
high discharge capacity, 480 mAh and 480 mAh is 
acquiredconceming discharge capacity. 

[0047] Discharge capacity is 400 mAh with even comp 
arisen battery X2 of LiCF3S03 alone vis-a-visthis, as 
solute, in addition, companson battery X4 and X5 
which aremade blended solute of LiCF3S03 and 
LiPF6 and LiBF4 it reaches lowvalue in comparison 
together with in case of LiCF3S03 alone, it 
understandsthat sufficient discharge capacity is not 
acquired. Furthermore, as for comparison battery X3 
and X4 which are made blended soluteof 
LiN(CF3S02)2 and LiPF6 and LiBF4 it was not 
possible todischarge together. 



[00 4 3] Z^=lSfi, :Si^Bm. mmS.t<Ml'f}miE^X*0) 
•^»fS.t<n^^l^:Uli 'L>N(CF3S02)2, LiN(C2F5S02)2. LiCCCF 
3S0.)3) c:'5«5c;)i;i^>SS (LiCF3S03) t^li^TiiZtV 



[0048] As for this reason, as for this invention, degre 
e of dissociation is high, but solute where solubility 
with low temperature is small ( LiN(CF3S02)2 , Li 
N(C2 F5 S02)2 and Li C(CF3 S02)3) with synergistic 
efifect of bothis acquired by fact that it mixes with 
solute (LiCF3S03) where solubilityis high, and it is 
thought that rapid discharge characteristic with low 
temperature improves. 



[0 0 4 9] ;*.!5'5<4'-8] ;'i^i:LT. LiN{CF3S02)2/^L 
iCFj30.<;)^;Ux.:<5Cx'20. 60/40, 40/'60, 20/^80, 10/90 



[GOG lw;:7:cL-C^SiLfz^^7KS«J5S^&£, "ttl 
-rn;£«=2:£;-A:, A3, A4, A5, A6tT^a 



xLtCF-:C.vO^.L.:::-<flC^ 20, 60/40, 40/60. 20/80, 10/ 



f r.:s:€fEq:5.-er, 53, B4, B5, SBtTi. 



[0 0 5 3] J^.^'^! 14-18] mntLX. LiC(CF3S02) 
3/LiCF^Cv;)^/i.x.t<80/20, 60/40, 40/60, 20/80, 10 



-?4^:3^»^=itt,tic:, C4, C5, csizr-s. 



[0 0 5 5] :^:z*'1^^7] ;Sa^LIN(C2F5S02)2<?)*^^ (0.65 



[0049] [Working Example 4 to 8] As solute, other than 
mole ratio of LiN(CF3S02)2 / LiCF3S03 makes 
blended solute of the80/20, 60/40, 40/60 and 20/8 0, 
1 0/90, battery was produced inthe same way as 
Working Example 1 respectively. 

[0050] Nonaqueous electrolyte solution battery which 
it produces in this way, respective this invention 
battery A2, isdesignated as A3, A4, A5 and A6. 

(005 1] [Working Example 9 to 13] As solute, other tha 
n mole ratio of Li N(C2 F5 802)2/ LiCF3S03 makes 
blended solute of the80/20, 60/40, 40/60 and 20/8 0, 
I 0/90, battery was produced inthe same way as 
Working Example 1 respectively. 

[0052] Nonaqueous electrolyte solution battery which 
it produces in this way, respective this invention 
battery B2, isdesignated as B3, B4, B5 and B6. 

[0053] [Working Example 14 to 18] As solute, other t 
han mole ratio of Li C(CF3 502)3/ LiCF3S03 makes 
blended solute of the80/20, 60/40, 40/60 and 20/8 0, 
1 0/90, battery was produced inthe same way as 
Working Example 1 respectively. 

[0054] Nonaqueous electrolyte solution battery which 
it produces in this way, respective this invention 
battery C2, isdesignated as C3, C4, C5 and C6. 

[0055] [Comparative Example 7] Other than designatin 
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[0 0 5 6] C(7)J:5lZltSLfc3^7Ka««ail!lS. itUB^ft 
X7i:rio 



[00 5 7] ittnm 8 ] jS» S L i C (CF3SO2) 3<7)^3tt (0. 65^ 



[00 5 8] C(DJ:^(Zit«Ltl^;Ka««SiteS. tt&^^ 



[0 0 5 9] ±IH:^^B^S.^A1-A6, CI- 



[0 0 6 0] mzt^ii.&n^t'^tii^olz^ a^JSK (LINCCFjSO 
2)2. LiN(C2F5S02)2. LiC(CF 3502)3/11 CF3SO3) 0^)Uktt<] 



[006 1] ^fc, ia3Xi^*=,aflb;&^>S:J:^(z, ^j&^i^ftO^ 



[0 0 6 2] ^\Z^ LiNvXjF 5802)2 <tLiCF3S03O;I^?g»(X)ii 
^(h, LiC(CF3SO2)3<tLiCF3SO30;S^';SSt(Dii^li, t(D^}\^ 



g solute as alone (0.65 mole/liter) of Li N(C2 F5 S02)2, 
batterywas produced in same way as Working 
Example 1. 

[0056] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X7. 

[0057] [Comparative Example 8] Other than designatin 
g solute as alone (0.65 mole/liter) of Li C(CF3 S02)3, 
batterywas produced in same way as Working 
Example 1. 

[0058] This way nonaqueous electrolyte solution batte 
ry which is produced, is designated as comparison 
battery X8, 

[0059] [Experiment 2] Above-mentioned this invention 
battery Al to A6, room temperature of Bl to B6, CI 
to C6 and thecomparison battery XI , X2, X7 and X8 
and pulse discharge characteristic with low 
temperaturewere done. Result is shown in Figua-e 2 
and Figure 3. Furthermore measurement condition etc 
is similar to Experiment 1. 

[0060] As been clear from Figiure 2 , when mole ratio of 
blended solute ( LiN(CF3S02)2 , Li N(C2 Fs S02)2 
and Li C(CF3 802)3/ LiCF3S03 ) is underthe 10/90, 
it understands that discharge capacity with room 
temperature has decreased. 

[0061] In addition, as been clear from Figure 3 , when 
mole ratio of eachblended solute exceeds 40/60, it 
understands that rapid discharge capacity with low 
temperaturehas decreased. 

[0062] Especially , in case of blended solute of Li N(C 
2 F5 S02)2 and LiCF3S03 and, incase of blended 
solute of Li C(CF3 S02)3 and LiCF3S03, mole ratio 
it can controlthe decrease of rapid discharge capacity 
with low temperature in range to 40/60, isdesirable. 



[00 6 3] )ii±<r>ztt^h:^mnttJiii(Dmxo)}i^ttm\t. 
^;^htr•lO/90-60/40<;)SalIfcu^T, -Mos^Sit^^C^ 

Ztt<^t^^o LiN(C2F5S02)2, LiC(CF3S02)3<;)«'& 

fcMLrtt. ^;utfc/i<io/90-40/6oa)eH/)<<^y»*Li\ 



[0063] From thing above as for mixing ratio of solute 
of this invention battery, itunderstands with mole ratio 
that more effect occurs in rangeof 10/90 to 60/40. 
Furthermore, mole ratio range of 10/90 to 40/60 is 
more desirable in regardto in case of Li N(C2 F5 
S02)2 and Li C(CF3 S02)3. 



[0 0 6 4] 



[0064] 

[Effects of the Invention] As above explained, accordin 
g to this invention, it possesses effectwhich discharge 
property with room temperature that can improve, is 
rapid discharge characteristic with the low temperature 
without decreasing, is superior. 
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8 i^a^ 
[211] 




[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a cross section of this invention battery. 

[Figure 2] It is a figure which shows discharge property 
with room temperature. 

[Figure 3] It is a figure which shows rapid discharge ch 
aracteristic with low temperature, 

[Explanation of Reference Signs in Drawings] 

1 positive electrode plate 

2 negative electrode plate 

3 separator 

4 battery case 
8 sealed body 
[Figure 1] 
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A B 



[Figure 2] 



(IB3] 

600 - 



[Figure 3] 
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A 100 80 80 40 20 0 

BO 20 40 00 80 100 
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